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DRILLING METHOD AND APPARATUS 

This invention relates to a method and apparatus foe 
drilling *nd lining a borehole. 

Conventionally, a borehole is first drilled by a 
drilling assembly* which is removed from the borehole , 
and a lining assembly is. subsequently ineerted into the 

borehole and usually cemented in place. 

I* 

However, this procedure is unsatisf actory in an 
unconsolidated formation end/or when the borehole is 
horizontal or highly deviated from the vertical,, since 
the walls of the borehole nay collapse before the lining 
assembly can be inserted. In order to overcome this 
difficulty it has been suggested to provide the drilling 
assembly with a casing which is rotated and which is 
formed with a reaming bit for reaming the borehole to a 
larger diameter than the casing , which is left in the 
borehole as a lining while the rest of the drilling 
assembly is withdrawn (see Gfi-A-2 054 008 and EF-Al-o 
241 354 J • Such a procedure could only produce short 
lengths of borehole, because, of the friction between the 
casing and the borehole walls and 



the resistance to rotation of the casing provided by the 
teaming bit Corned on the casing. There is thus a 
serious problem to be solved, particularly if boreholes 
more than isom in length are to be achieved . as la often 
required in the petroleum industry. 

In order, to overcome thic problem* the present invention 
is based on the idea of advancing a lining assembly and 
a drilling assembly together and withdrawing the 
drilling assembly through tha lining assembly once the 
drilling operation is complete or if the drilling tool 
becomss stuck or needs to be replaced* 

The ioventlon provides a msthod of drilling and lining a 
borehole, comprising the steps of (a) drilling a 
borehole by advancing a drilling assembly driving a 
drilling tool which makes the borehole and 
simultaneously advancing a lining assembly surrounding 
the driving assembly f so as to 11ns the borehole which 
is being formed by the drilling assembly independently 
of the lining assembly and which has a diameter greater 
than the external diameter of the lining assembly, and 
subsequently (b) withdrawing the drilling assembly 
through the lining assembly and leaving the lining 
assembly in the borehole. Preferably,, the lining 
assembly is cemented in place before step (b). 



The invention also provide apparatus for drilling and 
lining a borehole, comprising a lining assembly, a 
drilling assembly which extends through the lining 
assembly . and a drilling tool which la independent of 
the lining assembly and which is drivable by the 
drilling assembly for drilling a borehole having a 
diameter greater than the axternal diameter at the 
lining assembly* the drilling assembly being 
withdrawable through the lining assembly* 

It is possible to leave all or part of the drilling tool 
behind when withdrawing the drilling assembly, but 
preferably the tool is also withdrawable through the 
lining assembly; this can be achieved with a tool 
comprising reaming means which are movable between an 
operative position and an inoperative position in which 
the maximum transverse dimension of the tool is less 
than the minimum internal diameter of the lining 
assembly. 

The lining assembly may be advanced simultaneously by 
being drawn along by the drilling assembly, for which 
purpose it may be connected to the drilling assembly by 
releasable locking means. Since the lining assembly is 
pulled by the drilling assembly (rather than pushed, as 
in GB-A-2054 OOB and BP-M-O 241 354), the lining 



assembly can be kept in tension, thus avoiding any riek 
of collapse of the lining assembly through buckling 
under compression. In order to reduce friction 
resisting the advance of the lining assembly , it may be 
rotated, e.g., via the drilling assembly, 

Ths invention will be described further, toy way of 
example only* with refer ance to the accompanying 
drawings, in which: 

Fig l is a diagrammatic axial section through a borehole 
drilling and lining apparatus, in which the axial and 
radial dimensions are not to scale; and 

Fig 2 is a section on line x-x in Figure 1. 

In the following description all the dimensions are 
typical dimensions given only as examplas; they ace not 
to be taken as limiting or restricting the scope of the 
invention. The apparatus illustrated comprises a 
drilling assembly 1 which extends through a lining 
assembly 2 and which carries a drilling tool 3. 

The lining asssmbly 2 is mainly made up of steel pipe 
joints of seamless casing or liner pipe with an outer 



diameter Pf 7.00 inch (178mm) and an inner diameter of 
6.18 inch (157mm). The minimum internal diameter of the 
lining assembly is 4*60 inch (117mm). 

The drilling assembly 1 Is mainly made up ot ateel pipe 
joints of drill collar type with an outer diameter ot 
4.50 inch (114mm). The drilling tool 3 ia a combination 
tool comprising a pilot hole bit 4 of 4.50 inch (114mm) 
diameter carrying a hydrauiically operated under-reamer 
having acme 6 capable of drilling a hole 8.50 inch 
(216mm) in diametar when in the operative position (ae 
shown). The arms 6 are collapsible to an inoperative 
position in which the maximum transverse dimension ot 
the tool 3 is no greater than the diameter of the pilot 
hole drilled by the bit 4. In this position the tool 3 
can be withdrawn together with the drilling assembly 1 
through the lining assembly 2. 

The tool ia driven by an hydraulic drilling motor 7 
which is 4.50 inch (114mm) in diametar, with the 
possibility of using a straight motor, a single bend 
motor, or s multiple (e.g. 3) bend motor for directional 
drilling or steering. The motor 7 is arranged in a 
seamless liner 8, outer diameter 5.50 inch (140mm) and 
inner diameter 4.65 inch (118mm), oentraliaed and fixed 
in the lining assembly 2. 



A bottom seal aaaembly comprises a 15ft (4* 6m) pipe 9 
shrink fitted in the lining aaaembly *nd having ita 
inner borte machinad to 4.60 inch {117am) aa a polished 
bora receptacle to receive aaal packing elements 11 on 
tha drilling assembly - 

Tha lining assembly 2 is ralaaaably looked to the 
drilling assembly 1 by a so-called J-lstch aeoembly 12 
so that tha lining aaaambly advance* with the drilling 
assembly. Tha J-latcb aaBembly 12 comprises three 
welded J-locking page or keys (not shown) protruding to 
an outer diameter of 5.20 inch (132mm) from a region 13 
built up to a diameter of 4.70 inch <119mm) by build-up 
welding on the drilling assembly. An 8 ft (2-4 m) 
length of pipe 14 , shrink fitted in the lining assembly 
and having a minimum internal diameter of 4 .7S inch 
(121 mm) ia machinad on the inner surface with a double 
latching profile to accept the above-mentioned keys to 
enable locking and unlocking of the J-lateh aaaambly 12 
in the matter of a bayonet fitting. 

The drilling aaaambly 1 includes a 

measuremant-while-drilling hole aurvey package 14 with 
mud puiee telemetry and logging tools auch as a gamma 



ray and c-aea hoi. compensate, neutron tool. In the 
tegion of the pacKag. l« *** 5°**" of the lining 
assembly 2 are made of Honel (Trade Mark) alloy. 

To enable cementing of the borehole before withdrawing 
ibe drilling .....bly 1. the a.eembly 1 indue., a known 
circulating eub.titut. 16 comprising • pump-open 
circulating port 4«1» opened by pumping down a 
plastics ball which seat, in the substitute U and 
compresses a spring allowing a sleeve to ba noved 
downward, ao tbat ports in tb. .Lava are aligned witb 
porta in the body of the aubetituta 16. * non-return 
.Tiding al-v. valve 17 in tne lining aaaambly 2 is 
opened by the pump pr.s.ure. 

Wove a variable number of spacer Joint, the drilling 
aaaambly has a silp/bump.r 3oint IB. de.crib.d furtber 
below, followed by a top ee-l assembly 19 .i»ilar to the 
bottom seal assembly 19.1D d«-cribea above. Finally at 
tb. upper end of the apparatus there i. - *plln. 
aa.embly 21 for transmitting rotation from tb. drilling 
....mbly 1 to the lining assembly 2. The ...embly 21 
includes . male spline section 22 with a length of 24 
inch <«10mm) anrink fitted on a drill collar type pip. 
and b.ving spline. It. an outer diameter of 5.76 inch 
U«.«> and a radial o.pth of 0.1, inch (Ms.), ttt. 
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meshes with a foil* section 23 with * length of 

40 inch (li) shrinlc fitted in the lining assembly and 
having splines with an inner diameter of 5.48 inch 
<139mm> and a radial dapth of 0.19 ineh <4.8mm). 

Tha Joint la i. a sliding piston alip Joint/ Jar adapted 
to permit poaitiva snap shutting and locking on downward 
wv „.nt, and with poaitiva spring assisted anap opening 
and locfcing with sufficient travel to enable 
disengagement of tha spline sections 22.23. Tha 
threshold compressive force to overcome to. snap op.nino 
is graster than the downward force required to advance 
the drilling assembly within the lining assembly and 
manipulate the J-latch assembly 12. 

The drilling apparatus described above enables the 
simultaneous drilling of a borehole and setting of 
protective casing in highly deviates or horizontal holes 
as well ae ordinary boles-. The technique and assembly 
p« EB it the achievement of a cased and cemented 
Horizontal or highly deviated hole at vertical drilled 
depths of appro*. l-3*m and having horizontal sections 
of more than lsott in extent. 



This cau be achieved; 

(1) without having to leave newly drill.* hole 

unprotected; 

(2) by Permitting the retrieval of the drilling bit 
„d as.e.bl, while at the .a»e time living the hole 
protected hy the lining simultaneously .et in 
potion at tne time of drilling -non that .rill hits or 
other tools may b. change* during drilling or retrieved 

at the end of drilling; 

(3) by permitting the drilling bit or fee. to be 
driven by an hydraulic drilling motor but at the *.»• 
tta. enabling the protective casing to be rotated (at a 
lower speed) by the .urf.ee rotating drive equipment. 

The above-deecribed method and apparatus exhibit the 
following advantages over other technique, and in 
addition to thoee Hated above, a. Allows: 

( X) the necessity to incur a separate seguenc. of 
operations Cor the eetting of casing, thus leaving newly 
drilled hoi. unprotected, i. eliminated; 

(2) the drilling face or bit is rot.tienallY 
independent of the lining, thu. permitting different 
.ps.ds of rotation to be -PPli.d to drill bit and liner 
pipe: 
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( „ the billing *«-*lY bit "* y ^ 

pulled out of th. tool, tor changing of tools or tor 
„tri-val at the -no of drilling, thua saving on high 
•l.ft-in-hole' oapltal equipment coats; 

<4 , the method of insertion of th. drilling" «..»bly 
witbln the casing P.r-it. flexibility of being .hi* 
to drill one simultaneously protect hole, of (variable) 
horizontal extent in exeess of SOOm: 

(5) it is possible to drill in unconsolidated 
formations, wh.co hols caving has been a problem; 

<«, retrieval of the drilling assembly after 
drilling i» terminated permits further completion and/or 
drilling operations in a well: 

(7) the apparatus also permits tbe addition ot 
turther tool, to the down-hole assembly, snob a. cement 
circulation equipment and down-hole surveying equipment. 

C8) the lining assembly can be cemented in the 
borehole before the drilling assembly is withdrawn; 

<9, if the lining assembly gets stuck during 
drilling, the drilling assembly c.n be withdrawn and 
replaced by another lining assembly and drilling 
assembly of smaller diameter. 



CLAIMS :- 
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i. a. method of drilling and lining a borehole, 
comprising the sequential steps of 

(a) drilling a borehole by edvancing a drilling assembly 
driving a drilling tool which makes the borehole and 
simultaneously advancing a lining assembly 
surrounding the drilling assembly, so as to line the 
borehole which is being formed by the drilling 
assembly independently at the lining assembly and 
which has a diameter greater than the exteenal 
diameter of the lining assembly, and 

(b) withdrawing the drilling assembly through the lining 
assembly and leaving the lining assembly in the 
borehole . 

2. A method as elsimed in claim 1. in which the' lining 
assembly is drawn along by the drilling assembly during 
step <a). 

3. A method as claimed in claim 1 or 2. in which the 
lining assembly is rotated during step {a). 



4. a method as claimed in claim 3. in which the lining 
aseembly is rotated via the drilling assembly. 
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5 . a method as claims 1* any preceding claim. In which 
the lining assembly is cemented In place before step (b) . 

6 . a. method as claimed In any preceding claim, in which 
the drilling tool ia withdrawn together with the 
drilling assembly. 

7 Apparatus Cor drilling ana lining a borehole, 
comprising a lining assembly a drilling aaaembiy which 
extends through the lining assembly, and a drilling tool 
Which i. independent of the lining assembly and which is 
drivable by the drilling aasatobly for drilling a 
borehole having a diameter greater than the external 
diameter of the lining aesembly. the drilling assembly 
beiag withdrawable through the lining assembly. 

a. Apparatus as claimed in claim 7. in which the 
drilling tool comprises reaming means which are movable 
between an operative position and an inoperative 
position in which the maximum transverse dimension of 
the tool is less than the minimum internal diameter of 
the lining assembly. 

9. Apparatus as claimed in claim 7 or B. including 
cele-sable locking means for connecting the lining 
aaaembiy to the drilling assembly ao as to be drawn 
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along by it, 

*•« — 

»•■••»' "°" 4m • 

ArlvlBO the drilling tool, 
drilling motor tot driving 

, c.* \ n aav of claims 7 to IX. in 
12 Apparatus afl claimed In any °t 

aesembiy. 
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